INTRODUCTION
MOST murine and human solid tumors show intratumor heterogeneity.
Tumor [8] . However, this tumor rapidly 'escaped' from the tumor growth-inhibitory effect of SMS 201-995. In this study [8] , one could not unequivocally exclude the possibility that this 'escape' might have been due to clonal selection of (0.4 g/l). The latter cell suspension was used for somatostatin-unresponsive tumor cells. Percoll gradient separation. The aim of the present study was to investigate whether functional heterogeneity exists within and between 7315b PRL-secreting rat pituitary tumors of increasing weight. For this purpose we used Percoll density gradient centrifugation of acutely dispersed 7315b tumor cells in order to obtain subpopulations of tumor cells with different densities. The study investigated whether the subpopulations of tumor cells differed in (a) growth rates, (b) protein and PRL content of the cells and (c) responsiveness of the tumor cells to the inhibitory effect of the somatostatin analog SMS 201-995. Since pituitary tumor cells do not store large amounts of hormone and because the density of the cells may be dependent on the mass of protein hormone present in the cytoplasm [9] , the method ofdensity gradient separation may not be an appropriate method for the study of functional heterogeneity among cells of the 7315b tumor with respect to PRL release. Therefore, we also investigated PRL release by 7315b tumor cells at the single cell level, using the reverse hemolytic plaque assay (RHPA) POI.
Separation of dispersed cells on continuous Percoll density gradients

MATERIALS AND METHODS
Animals, tumorgrowth in vivo andpreparation of dispersed tumor cells
The origin of the transplantable PRL-secreting 7315b rat pituitary tumor is described in detail elsewhere [l 11. This tumor originated from the ACTH-PRL-secreting 73 15a tumor but has lost its ability to secrete ACTH as well as its receptors for glucocorticoids.
It is unchanged with respect to PRL secretion, and estrogen and progesterone receptor content [l 11. Female buffalo rats (Harlan, Madison, U.S.A.) weighing 160-180 g were inoculated subcutaneously between the scapulae with 0.2 ml of a suspension of the 7315b tumor. This suspension was prepared by mincing 20 g of tumor tissue in 50 ml sterile saline (9 g NaCl/l). The rats were kept in an artificially illuminated room (09.00-21 .OO h) with food and water ad libitum. Two, 3 and 4 weeks after inoculation of the tumor cell suspension, rats were killed by an overdose of ether anesthesia and tumors of 7, 11 and 40 g were removed and collected in sterile saline.
A 90% Percoll solution was made by mixing nine parts of Percoll stock solution (Pharmacia Fine Chemicals Uppsala, Sweden) with one part of a 10 times concentrated calcium-and magnesiumfree Hank's balanced salt solution (Gibco, Europe). This 90% iso-osmotic Percoll solution was further diluted to 50% (density 1.070 g/ml) with phosphate buffered saline (pH 7.4). Eight milliliters of the 50% Percoll solution were then added to polypropylene tubes (Sorvall; 12 ml, 16 X 102 mm). To one tube, which was treated the same as all other tubes, calibration density marker beads (Nos 2-9, Pharmacia, Uppsala, Sweden) were added. Gradients were pre-formed by centrifugation at 25,300 gin a Sorvall SS-34 rotor during 30 min at 20°C. For cell separation, approximately 1.5 X lo7 to 2 X lo7 cells in 2 ml HBSS + HSA were layered on the preformed gradients and then centrifuged at 800 g during 20 min at 20°C. The gradients were fractionated using an Auto Densi-Flow II C (Searle, Bachler Instruments, Fort Lee, New Jersey, U.S.A.; US Pat. No. 3682305). Twelve fractions (833 l.~l per fraction) were collected from the top ofthe gradients. Each fraction was then diluted (twice) with HBSS + HSA and centrifuged for 5 min at 600 g. The cells were washed twice more with HBSS + HSA and finally resuspended in culture medium (see below). The counting of the cells in each fraction was done with a Biirker counter chamber. The viability of the cells was determined by trypan blue exclusion.
After centrifugation, calibration of the formed density gradients was done by measuring the distance of each density marker bead to the meniscus of the Percoll fluid. Cell recovery from the gradients yielded 86 +-8% ( mean + S.E.; n = 3 independent experiments).
Cell culture
The 7315b pituitary tumor cells were isolated by mechanical dispersion as described in detail elsewhere [l 11. The viability of the resulting cell suspension was always greater than 90%. The cells were resuspended either in culture medium (for culture of the original, unfractionated cell suspension) or in Hank's balanced salt solution (HBSS) supplemented with 10 g/l human serum albumin (HSA), penicillin (10" U/l), streptomycin (100 mg/ l), fungizone (0.5 mg/l) and sodium bicarbonate The profiles of the recovered cells from the different tumors were completely similar in that they all showed a normal distribution with the majority of the cells being recovered in a narrow density range between densities of 1.060 and 1.070 g/ml. Since in the fractions 4-6 and 9-l 1 not enough cells were recovered in order to perform culture studies, we used pooled fractions. With these pooled fractions the experiments as described below were performed.
The pools arc indicated in Fig. 1 by I. II and III on the x-ordinate. Since the number of cells significantly increases during culture and because the 'growth rates' of the pool I, II and III cells showed significant differences, we expressed the amount of intracellular PRL as the ratio over DNA. The results are shown in Table 3 . Again no statistically significant differences were observed between the 7, 11 and 40 g tumors and between pool I, II and III cells. The ratio of PRL over DNA after 6 days of culture was in all instances significantly higher (approximately IO-fold; P < 0.01 in all instances) than the Values in mean k SE.; n = 4. Cell suspensions derived from 7315b tumors of increasing weight were separated according to differences in their density on continuous Percott density gradients. Several gradient fractions were pooled in order to obtain pool I, II and III cells (see also legend to Fig. 1) . Aliquots from each suspension containing 25,000 viable crlts were analyzed for prokin and DNA content. Cell suspensions derived from 7315b tumors of increasing weight were separated on continous Percott density gradients (see legend to Fig. 1) . 25,000 cells of the original cell suspension and of the pooled fractions were initially seeded (in six-fold) and subsequently grown for 6 days (t = 144 h) in MEM + 10% FCS. The DNA content of the cells was determined directly after isolation and after 6 days of culture. 'Growth rates' were calculated as described in the materials and methods section. Yaturs in mean f S.E.; n = 1 IOr DN.4 (t = 0 h) and n = 6 for DKA (1 = 144 h). Values in mean + S.E.; *P < 0.01 vs. PRLDNA directly after isolation; tP < (1.01 vs. pool I and III cells. Ser legend to Table 2. PRL:DNA ratio directly after isolation indicating that the cells contain virtually no PRL directly after isolation and that they restore their capacity of PRL storage during the 6-day culture period.
Finally, we also determined the responsiveness of the cells in the original cell suspension and in pool I, II and III to 10 nM SMS 201-995. This concentration of the drug had no effect on the growth ofthe cells (data not shown) but significantly inhibited the amount ofintracellular PRL and PRL release by the cells over the 6-day culture period (in all instances P < 0.01 vs. control PRL release; Fig.  2 ). There were no statistically significant differences in SMS 201-995 responsiveness between the cell suspension of the 7, 11 and 40 g tumor and between pool I, II and III cells.
In order to further investigate functional heterogeneity among 731513 tumor cells with respect to PRL release, we also studied PRL release by individual cells in unseparated 731513 cell suspensions using RHPA. Freshly dispersed 7315b cells did not secrete sufficient amounts of PRL to produce plaques in the 24 h incubation.
This was probably due to the low amount of intracellular PRL directly after cell isolation (see Table 3 ). However, using 6 
